SEMA Emission Lab Test Report

for Exhaust Emission Test Procedures according

[Date: 11512020 Time: 12:51:38
Test Legislation: EPA

Test Cycle: FTP75

Test Purpose: Cerlification

Test Name: FTP75

Test Cell: IGEMV_TC1

Remark: FTP, Derive Baseline

Testinformation




General Data

Test Number

FTP75_20200115_06_TC1

Test Name FTP75

Test Cell IGEMV_TC1

Test Type FTP75

Legislation EPA

Requirements (Bag) CERTIFICATION

Date 1/15/2020 CH; Response Factor

Test Start 12:.51:38 Odometer Start['"“e] 78749
Start Time Cycle 2020-01-15 12}59-39-(000) Delay Time Method Default
Test End 14.:07:50

Operator Dan Ogden Air Condition YES
Driver Mario Michel Particle Measurement OFF
Shifttable Auto

Flow Stream Bag Only Diesel

Calibrated Ranges selectrange

Remark : FTP, Derive Baseline

Vehicle Data

Test Group Derive F-250 Transmission Automalic
Manufacturer Ford Drive Axle Weight™ 0

Model F-250 Tank Position

Model Year 2011 Tank Material Plastic
VIN 1FT7W2BT9BEA15523  Tank Volume®™ 26.00
License Plate HJHU73 Evaporative Family N/A
Order Number Canister Volumefl] 0.00
Engine Farnily BFMXD06.761A Canister Working Capacity® 0

Engine Trim Level trimEng Tire Manufacturer CONTINENTAL
Engine Code codeEng Tire Model CONTITRAC TR
Displacement 6.700 Tire Size 275/70/18
Number of Cylinders 6 Tire Pressure ¢! 65

Dyno Data

Dyno Type SREV AT 61.4690
Inertia ™! 9500.00 B otimeh] 0.14073
Simulation Coefficient N 2 ¢ [timen2) 0.049012
Fuel Data 2007 Certification Diesel HD0521GP10

Fuel Type DIESEL Fuel Temperature ' 15.56
Fuel Analyze Date Fuel Density [ 0.8542
Fuel Manufacturer Net Heat. Val. BTV 18325
Fuel Tank Number Carb. Weight Frac. 0.8670
Fuel Charge HC Ratio 1.8282
Remarks: 2007 Certification Diese! Hoosz1cPio QT Ratio 0.0000
Weather Limit Data

Test Data



SPC Mass Particies {g]

Total Result {weighted)

Test Data FTP75 Operator  Dan Ogden Speed Table Date:
Test Numbar FTP75_20200115_06_TC1 Driver Mario Miche Shift Table  Auto Cold Start
Vehicle Dyno Fuel Test Timing
VIN 1FTTW2BTRBEA15523 inertia™ 9500 00 2007 Conutcaton Dsed HDOS1GP Siart Time 12:51 38
A (ol 51.469 Fusl typa DIESEL End Time 14.07 50
Model F-250 gEme  0.14073 Density 0.8542
Model Year 2011 ¢ i) 0.049012 NHV 18325 Seak Time 5805
Engine Family BFMXDO6.781A CWF 0.8670
Disptacement 1 6.700
Transmission Automatic
Odometer Start™) 78749 FiowStream  Bag Only Diesel
Ddometer End'™! 78760 Remark  FTP, Denve Baseline
Bag Analysis
PHASE 1 THCP™ cO™™  co™  NO™  CH* NMHC®™ ronprn ggyy Voume™ 7318
Range 100 250 2.000 a0 50 Press.™® 2914 OF. 7.3
Zero Value 000 0.1 oo 00 0o RH™ 78 Ph. Start® oo
Span Value 54.91 239.17 1899 24.699 57.400 AHE 7421 Ph End¥ 5056
Sample 587 2179 o718 2712 0.9898 4 880 Dist ™ 385 Ph. Length'® sp5.7
Mass. 0.716 6.721 2730.75¢  0.973 0.137 0.583 NO,Corr.F  pge Bag An. Dl 47¢
Mass per Dist. 02016 18918 768.578  0.2739 0.0385 0.1640 Dt Viola, o Vio. Durat® 0.0
Crank ¥ 28 FE ™t 35
SPC Mass Particles [g] 0.0024 SPC Mass per Dist, [g/mile] 0.0007
L/ THC™™1 co¥™  coM  NO™  CH#™ NMHC®™ 1omptn 7539 Volume™ 10842
Range 100 250 2000 30 60 Prass™ 291 DF 2500
Zero Value 000 02 00 o0 oo RH™ 3823 Ph. Stan® sps e
Span Value 94.91 238.67 1.903 24,680 57 400 AHES 7660 Pn. End® 13752
Sample 049 0.21 0.484 0414 0244 0218 Dist.™ 3183 Ph, Length® sag.7
Mass. 0.086 0.000 2678.455 0.218 0.049 2.038 NOy; Cor. F ags Bag An, Del 475
Mass per Dist. 00225 00500 699 540  0.0568 aotz8 00095 Dr viola. o vio. Durat.* 0.0
FEF*®™l 415
SPC Mass Particles [g] 0.0016 SPC Mass per Dist. [g/mile] 00004
PHASE 3 THCPP™!) cobeml ¢ ¥ NpoJPml cp,bem NMHCPP™  1omp 71 78.85 Volume™ g1g4
Range 100 250 2600 30 60 Prass. ™9 2919 DF 18.08
Zero Value 0 ot 00 0.0 00 RH™ 1593 Ph. Stan™ 15121
Span Value 94.91 23915 1900 24 695 57400 Axl 7 666 Ph.End™ 20178
Sample 098 4.93 0.691 1309 0284 0.663 Digt b4 138 Ph. Length® 5058
Mass. o100 1010 2223573 0400 0033 0.067 NOy Com. F  opgt Bag An. Del 459
Mass per Dist, 0.0281 0.2839 625394 0.1125 00094 00189 Dr. Viola o vio. Durat® oo
Crank oo FEI™™ 453
SPC Mass Particles [g] 0.0004 SPC Mass per Dist. [g/mile] 0.0001

SPC Mass per Dist. [g/mile]

Weighted

THCW™T coP™e oo™ o, oMl Cpy J9mh] NOGI™ NMHCIP™T NMHC+NO»~ HCHOW™] Fuel Economy

Mass per Dist. 00611 04695 69348 01170 00172 00467 0.0443 0161 0.0009 mile/gal  14.65

Mass per Dist, - Particulate SPC  0.0004 "

Total Result

actual THCW™e colomsl coplemisl NOxIF™e ¢ Hgloniel NMOGR™ NMHCE™eT NMHC+NO o™ Fuel Economy

Mass per Dist. 0.0825 (.7068 69786 01454 00200 0.0592 00629  0.208 mile/gal  14.55

Mass per Dist. (rounded) 00825 (07068 6979 01454 00200 0.069 00629 0.208 Dist™ 1094
04016

Mass per Dist. - Parti SPC o™

Test Summary



CVS Data Cycle data Environmental Data

Dilution Factor (Bag) 17.35  Vio.Dur® 0.0 Rel. Hum.™  37.86

Dilution Factor (Modal) Number 0 Ab. Hum [#®% 742

CVS Volume!™1 7316.21 Act Dist!™ 355 Pressure™™® 29,11

CVS Flow!*™ 8686.14 Temp!™ 76.11

CVS Inlet Pressure 28.56 Temp. Min/™  74.84

CVS Inlet Temp.™ 108.06 Temp. Max'"  77.18

CVS Intet Temp. Min'™  1p4.79 NOyCor.F  0.90

CVS Inlet Temp. Max.["! 11754

Particulate

SPC Particulate Results Avg Max Min
Primary Filter Particle Mass [ug] 5.875 Temp Air Particlulate Dil [deg F] 93.1250

Mass Particles [g] 0.00 Temp Gas Particulate [deg F] 111.8278 115.8727 109.8004
Massflow Particles [g/h] 1781008.00 Pressure Gas Particulate 0.2244 0.4032 0.0000
Mass per Dist. [g/mile) 0.0007 Dilution Ratio 1.0000

Particulate Sampling Time [s] 505.70 Pressure Drop Pri Filter [mbar]  0.2881

Primary Filter ID Al

Filter Diameter [mm] 47
Bag -

Concentrations THCPP™  cofeem co,™ NO,PP™  cH/PP™  NMHCPP™
Range 100 250 2.000 30 &0

Sniff 0.000 28.984 0.769 2.749 3.584

Zero Value 0.003 0.123 -0.001 -0.003 0.060

Zero Offset™ 0.121 0.015 -0.002 0.005 -0.027

Span Value 94 912 239.168 1.899 24.699 57.400

Span Offset™ 0.049 -0.023 0027 0.139 -0.606

Sample 10617 28.312 0.769 2781 2965 7.267
Std. Dev. 0000 0.009 0.004 0.034 0.000

Ambient 4927 0.559 0.054 0.073 2.100

Std. Dev. 0010 0.005 0.001 0.009 0.000

Cormected 5975 27.785 0.718 2712 0.986 4.860
Mass THCW col! co,@ NO, D! CH, NMHCY
Uncorrected 07162 6.7214 2730.754 0.9730 0.1368 0.5826
Corrected 0.7162 6.7214 2730.754 0.9730 0.1368 0.5826
Mass per distance THCmil  gplaimik] cO, 9l NO,lomiel  op loimiel  npgpclo/mile]
Corrected for Lost Sample Mass 0.2016 1.8918 768.578 0.2739 0.0385 0.1640
Fuel Consumption

Fuel Consumption'® 871.767 Fuel Consumption™%%<™ 17.849

Fuel Consumption” 1.021 Fuel Economy™/" 13.177

Phase 1



CVS Data Cycle data Environmental Data

Dilution Factor (Bag) 2503  Vio.Dur™® 00 Rel. Hum™ 36,23

Dilution Factor (Modal) Number 0 Ab. Hum.B* 766

CVS Volume!* 10642.08 Act Dist™ 383 Pressure™™® 29 11

CVS Flow!*™ 734.27 Temp.["! 78.38

CVS Inlet Pressure 28.68 Temp. Min'™ 7682

CVS Inlet Temp.I? 112.55 Temp. Max!"  §0.24

CVS Inlet Temp. Min'™ 40852 NO4Cor. F 0.91

CVS Inlet Temp. Max."! 11707

Particulate

SPC Particulate Results Avg Max Min
Primary Filter Particle Mass [ug] 4,358375 Temp Air Particlulate Dil [deg F] 91.9244

Mass Particles [g] 0.00 Temp Gas Particulate [deg F] 111.9690 115.7749 111.3551
Massflow Particles [g/h] 1506740.13  Pressure Gas Particulate 0.0002 0.3387 0.0000
Mass per Dist. [g/mile] 0.0004 Dilution Ratio 1.0000

Particulate Sampling Time [s] 869.60 Pressure Drop Pri Filter [mbar]  0.0250

Primary Filter ID

Filter Diameter [mm)]
Bag -

Concentrations THCPPmG  coterm co,™ NO,PP™ g leem NmHcIPem
Range 100 250 2.000 30 60

Sniff 0000 1.052 0.537 0.516 2,698

Zero Value 0.003 0.158 -0.002 -0 001 0.000

Zero Offset™ 0.121 0.009 -0.002 0002 -0.008

Span Value 94.912 238 869 1.903 24.680 57,400

Span Offset™ 0.049 0016 -0.028 -0.234 -0.405

Sample 5.044 0217 0.535 0.493 2.260 2490
Std. Dev. 0.000 0.007 0002 0.016 0.000

Ambient 4.740 0.444 0.053 0.082 2.100

Std. Dev. 0.008 0.003 0001 0.015 0.000

Corrected 0.493 -0.209 0.484 0.414 0.244 0.218
Mass THC® col co,® NO,!! CHM NMHC!
Uncorrected 00862 0.0000 2678.455 0.2176 0.0491 0.0379
Corrected 07162 0.0000 2678.455 0.2176 0.0491 0.0379
Mass per distance THCl™M — golomil g omel  Np, el gy foimiel  ypclomiel
Corrected for Lost Sample Mass 00225 0.0000 699.540 0.0568 0.0128 0.0099
Fuel Consumption

Fuel Consumption!® 851.158 Fuel Consumption®!*™ 16.171

Fuel Consumption™ 0.996 Fuel Economy!™'*s41 14.544

Phase 2



CVS Data Cycle data Environmental Data
Dilution Factor (Bag) 1806  Vio.Dur®™ 00 Rel. Hum™ 3503
Dilution Factor (Modal) Number 0 Ab. Hum ™ 767
CVS Volume'™ 6184.47 Act Dist™ 3356 Pressure™ 29 10
CVS Flowfsm 733.70 Temp.'™ 78,65
CVS Inlet Pressure 2868 Temp. Min'Fl 7520
CVS Inlet Temp.'"l 113.03 Temp. Max™™ 8132

CVS Inlet Temp. Min"™ 108 00
CVS Inlet Temp. Max.[Tl 119.25

NOy Corr. F 0.91

Particulate

SPC Particulate Results Avg Max Min
Primary Filter Particle Mass [ug] 1.046875 Terp Air Particlulate Dil [deg F] 93.8504

Mass Particles [g] 0.00 Temp Gas Particulate [deg F) 113.7876 120.4600 112.3817
Massflow Particles [g/h] 1505979.38  Pressure Gas Particulate 0.1491 0.3430 0.0000
Mass per Dist. [g/mile] 0.0001 Dilution Ratio 1.0000

Particulate Sampling Time [s] 505.70 Pressure Drop Pri Filter [mbar]  0.2031

Primary Filter ID

Filter Diameter [mm)]

Bag _

Concentrations THCPP™C  coleem co,™M NOP™  cHPP™  NMHCPP™
Range 700 250 2.000 30 60

Sniff 0.000 6.022 0.741 1.395 2.901

Zero Value 0.003 0.087 -0.001 0.001 0.000

Zero Offset™ 0.121 0.020 0002 0.009 0.006

Span Value 94.912 239 153 1.900 24.695 57.400

Span Ofiset™ 0.049 -0.005 0024 0163 -0.453

Sample 6.182 5.264 0.741 1.385 2381 3.492

Std. Dev. 0.000 0.003 0.004 0017 0.000

Ambient 5.503 0.349 0.052 0.081 2.220

Std. Dev. 0.010 @.004 0.001 0.012 0.000

Corrected 0.984 4,935 0.691 1.309 0.284 0.663
Mass THCHW! col! co® NO, CHM NMHCW!
Uncorrected 0.0999 1.0096 2223.573 0.4000 0.0333 0.0673
Corrected 0.0999 1.0096 2223.573 0.4000 0.0333 0.0673
Mass per distance THClMl  cleimite] co,leimie] NOomiel g loimile]  ppgpycla/mie]
Corrected for Lost Sample Mass 0.0281 0.2839 625394 0.1125 0.0094 00189
Fuel Consumption

Fuel Consumption® 707.138 Fuel Consumption!'%0™ 14.468

Fuel Consumption® 0.828 Fuel Economy!™%:0 16.256

Phase 3



Test Data: FTP75 Operator: Dan Ogden Date: 1/45/2020

Test Number: FTF75.20200115.06_TC1 Driver; Mario Michel
Driver Violations Phasge 1 Phase 2 Phase 3
Number of Viclations - 0 0 0
Duration of Viclations 3) 0.0 0.0 0.0
Violation Violation Violation Scheduled  Max Speed
Number Phase Begin End Duration Speed Deviation
i8) (s) {3 (mph) {mph)
No Violations In This Test 0.0

Driver Violations



Test Record # FTP75_20200115_06_TC1

Phase 1
Analyzer Adjust
Range Zero Zero Set Zero Span Span Set Span ReZero
Number Range Value Value Offset Value Value Offset Value
ppm ppm Ppm % ppm ppm % ppm
cOo, 1 20000 -829 000 -0.04 18991.80 19010.00 -0.09 -0.06
co 1 250 012 000 005 23917 239.00 0.07 -0.05
NOy 1 30 0.00 000 -0 .01 2470 2470 0.00 0.00
THE (ppmC 1 100 0.00 000 000 84 .91 94,89 0.02 0.14
CH, 1 60 0.00 000 000 57.40 57.40 0.00 0.12
N20 0.00
Analyzer Check
Range 2ero Zaro Set Zero Span Span Set Span 2% Drift
Number Range Value Value Drift Value Value Drift Validation
ppm ppm ppm % ppm PPM %
€O, 1 20000 -0.32 0.00 0.00 19004 67 19010.00 0.06
co 1 250 0.04 0.00 0.03 23894 239.00 009
NOy 1 30 0.00 0.00 0.00 24 66 24.70 -0.14
THC (ppmeC 1 100 0.12 0.00 -0.02 94.94 94.89 003
CH, 1 60 -0.02 0.00 -0.23 57.04 57.40 -0.61
N20 o.co
Phase 2
Analyzer Adjust
Range Zero Zaro Set Zaro Span Span Set Span ReZero
Number Range Value Value Offset Value Value Offset Value
ppm ppm pem % ppm ppm % ppm
COo; 1 20000 -15.41 000 -008 19027 80 19010.00 0.09 -0.14
co 1 250 0.16 0.00 006 23887 239.00 -0.05 -0.08
NOy 1 30 0.00 0.00 0.00 24 68 24.70 -0.07 0.00
THC {ppmC 1 100 0.00 0.00 000 94 91 94,89 002 0.14
CH, 1 60 0.00 0.00 0.00 57.40 57.40 000 0.15
N20 0.00
Analyzer Check
Range Zero Zero Set Zero Span Span Set Span 2% Drift
Number Range Value Value Drift Value Value Drift Validation
ppm ppm ppm % ppm ppm %
cOo, 1 20000 -030 0.00 0.00 19004.41 18010 00 012
co 1 250 002 0.00 0.04 238.96 23900 0.04
NOy 1 30 000 0.00 -0.02 2483 24,70 <0.17
THC (ppmC 1 100 0.12 000 -0.02 94.94 94.89 0.03
CH, 1 80 0.00 000 -0.26 57.16 57.40 -0.41
N20 000
Phase 3
Analyzer Adjust
Range Zero Zero Set Zero Span Span Set Span RaZaro
Number Range Value Value Offset Value Value Offset Value
ppm ppm ppm % pPM Ppm % PRM
co, 1 20000 -6.94 0.00 -0.03 19000 90 19010.00 -0.05 -0.37
co 1 250 0.09 0.00 0.03 238.15 238.00 006 -0.04
NOy 1 30 0.00 0.00 0.00 24.69 24.70 -002 0.00
THC (ppmC 1 100 000 0.00 0.00 94.91 94.89 002 0.14
CH, 1 60 000 0.00 0.00 57.40 57.40 0.00 0.15
N20 0.00
Analyzer Check
Range Zero Zero Set Zero Span Span Set Span 2% Drift
Number Range Value Value Drift Value Value Drift Validation
ppm ppm ppm % ppm ppm %
co, 1 20000 -0.36 000 0.00 18005.15 19010.00 0.02
co 1 250 0.05 000 004 238 99 239.00 -0.07
NOy 1 30 0.00 000 .01 24865 2470 -0.15
THC (ppmC 1 100 0.12 000 -0.02 94 94 94.89 0.03
CH, 1 60 0.00 0.00 025 57.13 57.40 -0.45
N20 000

ZS Results Bag



Emission Lab Test Report
Drive Cycle Energy Summary
Test Record #: FTP75_20200115_06_TC1

Test Cycle FTP75 Vehicle ID 1FT7W2BTIBEA15523
Test Legislation EPA

DYNO Data
Road Load Street Load
Inertia i) 9500.00
Al 61.469 80.650
g fevmen) 0.14073 1.58910
¢ Mtimeh2) 0.049012 0.038900
Phaset Phase2 Phase3 Weighted
Distance
Target 5779.17 6210.96 5779.17
Driven 5718.58 6161.35 5722.52
Distance Rating (%) -1.0483 -0.7988 -0.9802
Cycle Energy (MJ)
Target 8.07 7.35 8.07
Driven 7.78 6.97 7.72
Distance per Energy Cycle (m/MJ)
Target 715.91 845.05 715.91 777.46
Driven 734.83 084.56 741.48 807.71
Road Load Work Fraction
Target 0.4674 0.3467 0.4674
Driven 0.5123 0.3696 0.4957
Inertial Work (MJ)
Target 4,30 4.80 4,30 9.10
Driven 3.80 4.39 3.89 824
Inertial Work Fraction
Target 0.5326 0.6533 0.5326
Driven 0.4877 0.6304 0.5043
Inertial Work Rating -11.7232 -8.5541 -9.4622 -9.4424
Absolute Speed Change (m/s2)
Target 204.82 340.96 204.83 545.79
Driven 188.83 322.40 190.69 512.29
Absolute Speed Change Rating (%) -7.8041 -5.4454 -6.9027 -6.1377
Energy Rating -2.6441 -4.6750 -3.5714
Energy Economy Rating -2.6441 -4.6750 -35714 -3.8921

DriveEnergy




